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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an etching method, by which the 
accuracy of a connection hole or end point control of the connecting hole can be 
enhanced and occurrence of defects in a semiconductor device can be 
suppressed, and to provide a semiconductor device in which defects are 
suppressed. 

SOLUTION: Firstly, a laminated film 10 composed of a protective film 3 and an 
insulating film 4 is formed on a substrate 1, having a contact region 2a and a non- 
contact region 2b. Then the connecting hole 8 is formed in the laminated film 10 
on the contact region 2a. and at the same time, dummy connection holes 9 are 
formed in the laminated film 10 on the non-contact region 2b. 
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3 0OSAlt;Hl (a) - (f) T^LfcXgtCiflC 
fcXgicJ;oTtTfc*^T*5!K &JR?Ll 3 2£* 

^&1-Sfcfc^^:^£»l&?Ll 3 4^M«t 

^xD^y^^^tnmm^mi^^tix^^a ^.(otitb^ 
shbrli 3 4(DMfaot«in 3 stmti. &m 
m 1 2 o<nmi<o&m'<*-^i 2 1 iciagLXteas^i: 

[0 0 6 5] 1 3 1 «C u EiT*M$tl/cf 3 (Dg^ 

'<*->x$>*)* 1 3 3ttm2<Dmmi8Mmxhz>o * 

fc, 1 3 5J2g^?Ll 3 4T*^^ttfcg^^7^ 1 
3 6fiy5-»«7Ll 3 2t«^^;-/7^ 
frSo EiHUi 1 3 0i£:i3V>Tte, f 2WE1^°^->'1 
3 l^gffiL/c^d5=3>^^ -e*x£W 

[00 6 6] WMM 140^)01 ( f ) T^UfcffiUJf 
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(aino) tmm<Di><Dxtbz>o mmmi 4o<dm 

f&hmi (a) - (f) T-^LfcXg^CfcXgiCj: 

o-cfT&t^-c^So tcDtcib, 42% 
&<D^vr>ykftmmzmi££tix&Q. ^iin 

S&WitiXWMm 1 3 owl3(OEjg/^-yi 3 1 

[0 0 6 7] 1 4 5I48«?L1.4 4t?»*Shfc»«^ 
1 4 6 tt^^-SE^TLl 4 2T^$nfc^^ — 
10 v^7*\ 1 4 3lim3C0^^|fe^T^5o ffii^B 1 4 

otc*5^-c*>, c u mmxtetf. z titz m 4 <dw&s< ? — 
yi4 l^ajufcm^ 5 ^^^^ 

[0 0 6 8] KSIJf 150tt, H2 '(f) T^U/cgE^ 
m (S1I2 0) ^I^tOTi)^ &*§Ufl5 0O 
JKfifctt. 0 2 (a) ~ (f) T?^LfcISfc:»CfcXg 

z>tzit><D^>y^>iy tmmm 5 4&terfL-rziz*b<D.=. 
v^^yktemmzm%i£tixi,^z> 0 z\<oit^ 

20 l 5 0fc*3^Tfc«8»Li 5 4<DMtfL\zl:oXi%mmi 
5 5j&SiR*K 1281140^4^1211/^^14 1 

[00 6 9] 155 ISgj^JL 154 XMj&Ztltz&Wt-? 
1 5 611^^^711 5 2T«$tl^^- 
15 3fi^4(Oiira*6»K-efcSo »S§Uf 1 5 
OfcJSVvCfc, C u &MX1&f& £ tltzm 5 <DWM'< z - 

^i 5 ias«fflL-fc«#as ^fr 
[0070] :<z)i5^ *SIJ6^ffi3Jc^^5^ 

30 {£3£{lte, SNft^^l 3 5, 1 4 5^1 5'5W±gj 
So *^J6c0^ffi3^^^>-5¥#ft:^fi(C*3V>TIL ft 

Tm<v&&mi 2 osw<D%mmi 3 i4o*sj;tf 

15 0H, *fr£QhTm<0 = >** hm&<D±Jj\z\fiL 
1^8^7^1 3 5, 1 4 5W15 5^U, 

10ffiigil2 0^Eiil 3 0, 1 4 0*5j;tfl 

5 oit *<DTM\cim+zwiM<o&=^* * 
^XzfrtctettU rtLjca-rs^^— >^^>^l 3 6, 1 
40 4 6*5^:^1 5 6$:^rLTV^So 

[0 0 7 1] 03 (DMXn, WJCfirH*rSE«« 1 3 

o&tfffi£i/i i 4 o^cjov^T^L EH^^— v (131 
3 0 Rvmmm 1 4 o btitzvz -mmi 132 

iBUS no^i 4 o<dx o\zw>m'<?— votry^p 

l^t5P2^o. 8 0MmOTO^»Til:fcV^ 

50 So 
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[0072] — ±mz.&m-tz>mmm i so 
x\t. 5 i <d\?v?p 3\±y%— mmi 

1 5 2(D^y^X^> M>S<RS*ntV^. iE 
Sil 5 0\zmVbtitzn--mWHLl 5 2(i, ffiRTL 
1 5 5 £9 t>^P@^^^7LT^^$ixrv>5o m 

[0073] (mm<DMm4) frttmmvmmvj&m 

4 5 * y ^ ^ ^frft&tf ¥^f*:£lB ^r^-r^f® 13 
[0 0 7 4] *|0JC*||jBS<O*IB4lCd^S3iy^V^ 

[00 7 5] 5fci\ 0 4 ( a ) 0>«fcl*W-* 5 

bffiigU 2&tf#='>'*^ h^«4 3 5:^5^ 

3 1 ±izM& ztittwrnm 3e &mm 3 e ±.\z.m& 20 

$tifc«SR3 8 t^e>^saiB4 4«rMtSo ft 

0 4 (a) tf>#|T*H. &ftR3 8 (Dilute, g&O 
»tt?L4 0 43j:^5-««7L4 

-r* h 3 9 dsjgrt stt-cv^s. 

[0 0 7 6] 04 (a) (DtrCfS, Sfi3I±l^ >F 
W&Wim3 2, M13 7, LDD (Lightly doped 
Drain) 13 3, ^- hli3 4 K!)^-;V3 

Sfr&VhtiX&V % -tO±^«JiBt4 4d5?FM^ttT 

v>-5 0 ^<Dtc& x T&®&mm3 2*mtovtcmm&^ 
is**bm*$z VF&®&mmm 42^^, ^si^3 30 
7 *mm^tcmm*i¥=i>* ? him. m*&mmm 

4 3£ft5 0 

[0 0 7 7] «»BI3 6*3j:t/l6ad«3 8tt. CVD*fc 
*KJ;oTJ&J«£*VC^£o 04 (a) 0M-CttflHUI 
3 6fi, S i 3 N4TM^tttS iN7>ft-T^5 0 
ft*5, *»fc<Z)*l»fc*3V^T«a«3 6fct, mtCPS^ 
£ft<5 t><£>-efift< , -^cDffcS iC, Si OC, S i C 

£/c, 04 (a) <D#J-Cte, J&ftK3 8l*S iOzIt 

*<Dfcs i on. s i oc, s i of, mw&tn*izte 

[0078] iiu nm<ommi tw\m\z % §1136 
t*&»K3 8 ^<oa»itsra«-rsfc«>. &mm3 eis 

v^rt>, r©jR4r*«br«»K3 6i3J:tnftf»«3 8 

[0 0 7 9] 04 (b) (O^J^^-f J: 9 f-x 

h^«4 2±cDSSJ^4 4t^)^?L4 O^rMtS 50 
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(otmrnc. *3^^m*4 3±©iiii4 4i^ 

S-8MBL4 1 $rMt5o ft*5, «jR?L4 OttHIR^ 
H4«C*3V^T«:*-OS»7L<0 

[0 0 8 0] 0 4 (b) Oflj-Cti:. mmK4 0<Dmf&h 

y$.—mmn4 \<nmfSLt\*. mmz.m^f^x^^ 0 

g^?L4 0&t«^-g^HFL4 1 IS. ^7Xvx y fy 

ft*5. *HiS^^4(c:^VN-ct> K7>rx y f-y 

[0 0 8 1] £;Tc. 04 (b) (D«-C«l, ^5-»8HL 
4 1H, ^JgO^Sl "C^bfct^^^t-. Silt 

aiy^v^iSatSrtt:«i--5^, 0 4 (b) (DflH^-T 

-fflfc^4\<n^y^is?mm<»ttm<t£z>o 
04 (c) ic^-tj: ^>\cy^-mmn4 i<Dj?&m 

[oo8 2] *MM<o&m4\c&^xm»<Dy^-mm 

H4 OPflOfcV^HP 4lu^tT, DP4^HP4£ft 
Z£l\Z&m*tZ><Dl>m?il><s 4*lCl*DP 4.^ (HP 
4-0. 02/im) £ft3<fc 9f-^-r^^^SF^b 

v\ */c, *nm<Dmm4ic&\,^xi>mmTi4oby^ 

[0 0 8 3] iot, #^&0>^ffi4lC*5V>Tt>, 0 4 

(c) \£^£oizy*—&ffi$i4 i<D&&vmm3 e 
&mm3 6^s i N7^t-^5t 

N + ^*, N2^l*, CO«, CO + 3gft. NOI 
NO + ^3t^^^tcMmr^^ 0 -(Dtzib, 04 

(b) a>t>0 4 (c) oxm^c^ov^T, j|*j&ifcfflf«83fe' 

T^Tft^T^ftV\ ftib\ »^«ffl36«^L-Ctt3IJII 
^^1 tl^a^tt*^bfiJfflStLTl/^5fcOS:fflV^ 

w^^-e#^ 0 ^f Cx ^iB3 6^iiw^^M 
^t>^r*iiftv^ 0 

[0 0 8 4] mz. 04 (d) Jc^-TJ:9(c, 
ffiLfc&. K9>f^y^v^*fl=«rlftl»«3 8fc«aBt 

3 6 J: 0 t>J6ttR3 8^^^ ^^^>>/iia[^#< 

y^v^«rli«-f5. w«>i:#tt*?L4 0O*A«l»«: 

«>a*lctt:-<T**«Biai©fl|*«:as<-e#5. ^o^c 
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tf>. m%tlL4 0IC*5^T. &g^3 6±T^^>-^eE> 
ittT^ll:&!)5C^^^(c^^^ 0 MtCUv?^ h 3 9 

[0 0 8 5] *<D'&, 0 4 (e) mmi 
4 0OJlEicStBLrv>5^:S^3 6?:K7^^yf ^ 

[0 0 8 6] roi pjc*^(^^4tc^^5*^ 

[oo87] jwc. ^siig^^4 \zfrfrz*m&mm 20 
icov^ifciE-rSo ±^i4 (e) [c^-tx^z^ * 

4t, y-hmm<Dmm^vbtitz-v~4 k^*- a-3 
sk, m+ftmmm m^z? hmm 43 k. vm 

msek, ^113 6^fl^ftR3 8 S8tt^7^ 
4 5£. ^7^4 6 ^^fig^ttfct>OT^5o 

[00 8 8] :©5fe«M3 6li, ^M63 4, 
•fr-f K**— >^3 5SW^teSI«4 2<ZV>ft< k 

4 5Wt, «tUl3 8fttmflW3 6«:lt9U-C7M4Ui: 

4 6», I6&K3 8&rmSJS3 etrXlttXfdi 
««4 3Jc«r5J:5^«*SttT*3 0, ¥«f£3Sg<£> 
0B»f^Jc*-§. L ft v * h <dx&> £0 

[0089] ^<D£otz*mm<ntem4\cfrfrz>¥mtt 
mmx^ '&&<D*m»mmkmti:*). mmn4 0k& 

S3 2CD^te^^-C^ftV>^(D<bftoTV^5o 40 

*nm<DMm4\zfrfrz¥mftmmizi3\,*xhs mm<o 
[0090] (niso^ffi 5 ) mz*&m<Dnm<oBm 

«r#BBLft3&5blftW1-S. H5tt, *^^©^ft«B 
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[0 0 9 1] ftS]tC^:m6(0^5lC^^-5^^^^^ 
ismmh. 2ic^-f 5&i^?L6 0 £ 

[00 9 2] 9t~? x ms ( a ) (DM\Z^-t£. 9 (C. > 

hawse 2&^^>-^^ 3*^-tz>mm 

5 l±(C«*S4xfc«»R5 6 6±^/& 
$titffite5 8 ^^^^59116 4 ^Mt5o £ 
<OX.m*, M4 (a) iC^fk LtzJimkm Ct'fc^o ft 
*5. 0 5 (a) a>«(C*5V^-Cfc, Sfeifi5 8(Oil:, & 

s^-r^i^* b 5 9i>mfiL£)xx^z> 0 

[0 0 9 3] 0 5 (a) ©Wc^Tfc, S«5 1 _bM 
ft, ^W15 2, 5)ii5 7, LDD (Lightly 
doped Drain) B 5 3 . h fiffi 5 4 K £ * 

$Htv^§ 0 ^<Dtc*b, *mte<DJ»1R\zis^Xt>. 

6 2 * ft t> , #gUf 5 7 #«ai Lfc«**S# 

h«* m*&mmm 63i^ 0 « 

SIR5 6tB4-C/TtfcftlR3 6^|^«C0tO-Cfe 
15, «IKK5 8t>B4^L^lftlUt3 8 2:RI|R0!>f>O 

[0 0 9 4] ft^ i5 (b) X 0 =^ 

h«*6 2_h^)SIJi6 4^S3R7L6 0 
Wir^iC, ^=1^^^ h^i£6 3±(0«^^6 4^^ 
^-g$£?L6 1 ^Mt5 0 ft*>\ S8RL6 OteHgli- 

[00 9 51 05(b) (DWC^V^T^ S^c?L6 00 
**i:y^-«K?L6 lOJBrtttt, 04 (b) Olg 

kmrni^ mi$mteistix^z> 9 mm-ne o&x*y^— 
mmieift, /7Xvxyfy^gi§^v^K7 
4 ^v^yizLXoxj&a.ztix^Zo ^mm<omms 

[0 0 9 6] *Hlfi<0?K»5tC*5V^tt, ^ ^ -g^?L 

6 lfl, 3IJ6<D^ffi2T?^U7bt>OtI^«^, 8Efi?L6 

0 J:?)tBBPa©*#ft7L-e«*S4xrv^s. ^oT. 

1 E-La g(Cj:l9^ ^^-S«7L6 l©»**ra©^ 

9 *>3l<ft^o Sot, *H3i£^ffi(c*5V^-C 
t)i4 (c) Jc*-TJ:5»c^$-««7L6 1 
7L60cf9^^< i^SIRS 6 iCPJm-5o 

[0 0 9 7] **Jfe<Z)«ffi5lC*5V^^^-»«?L6 1 
(OiPg$:Dd2 x mW&L6 O^PMHd 2 
^r, Dd 2flHd 2 <t t) ^^#<, AffWlCttDd 2^ 

(Hd2 + 0. 02 n m) % #(C(iDd2^ (Hd2 + 
0. l M m) ^ft^^ptc^-r^^^^^uv^ 
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[0098] ^mm<omm i ic*5i*-c, ^-g* 

j^?L6 l^f^f-$rDP5i:t6^, DP5H DP 
5^ (Hd2 + 0. 02/i m) £ &5 <fc 9 M^5£-T£<0 
a*#£L<. #lCftDP5^ (Hd2 + 0. 1/im) £ 
*6J:5I-K3ti-S^#*bv\ JEM. *nM<oj&m 

[0 0 9 9] *^(D^5K:fcVNTt>0 5 (c) 

-r j: 9 m. ^ s -ft^TL e i (Dmtf&mm 5 e tc^jm- 10 

ft;. N+Hft. N 2 $g3fc. COil CO + 3§3fe. N035 
3fe, NO + Mfm«Hit^6o Z.<Dtz.$>, 05 

(b) d^B5 (c) <7)X;gM*5^T*>, 
ft m J: o T *t ft fc>*t T v * 5 o 

[0 10 0] 05 (d) (C^T* 

5 6to»RJt3ftSK<*6J:5^aHEU Wfc* ««* 
?L4 0O»jR#J#O»Att. S«Jt#iS^fcat£#lcJt 

mmnz&mms 6±x±&z> <DnmM i^frft *. & . 

[0101] ^<D|£, 0 5 ( e ) tc^i- J: o iC, g^TL 

6 0(DJ&l-8mLT^£#^gl5 6£ K9>f3iy^^ 

SlcJ: DSSBBL6 0 *5 J: $ HKIWL 6 1 cortSB^S* 
S¥»tt3S«a*»e>*iS- ft**, roiSfiH4 (e) 

[0102] ^<n£?{z&mm<Dtem5^fri)>z^ft 

tf>. 0<o^(DBSSlc^itS3»^«l»«:»«A< 

[0103] *nm<omm5iz*>frz>¥mftmm 

icov^-CKMi-So -bx£<£>0 5 (e) l-^-TJ: * 

{^isfthmm 62^ y-M«5 

6 5£. ?^—7yiy6 6 t&mf&£titzi><nx&>z> 0 so 
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[0104] :0H§1I5 6tt. y-h«Jl54. 
t>-»S:S9 XolzMtfLZfhX^Z. £fc. Wee??? 

6 5te, J61HR5 sRTi&mms 6 jraLr^n«MtiR 
6 tmm s s xt*«sK 5 e ut^t-^si^ 

«6 3fc*f^J:9tc^^ttT*5t). ¥»«3SStf>lsi 
[0 105] r<Z>J:5*-*Hll6^*ffl5^^5**fr 

2©*BiSfi»T'>iV^«)i:ftorv^ 0 £fc, *J£ 

4t», ys— sbbbl6 1 iaot/^-^n$ 

«:»JI8i-*wi:3ftS-e#, 8NSRL6 lttK^xy 

[0 10 6] 

[0®cOlS!*ftIft^] 

[01] *»W^*jft^*JBi 1^**5^ y^-^^fe 

[02] *&m<nmm<oBm2\zfrfrh^y^^?&8z 

[0 3] *»W^**^flB3(C36^5***3S««:^ 
i-^f®0T*^5 o 
[04] *9&m<of£M<DM1R4\£frfi*Z^y7>yjj&: 

[05] **W<o3ll6o«ffi5Jc^6^y^^^*ife 
[0 6] «*<0^*r/u^5/^«3t«:*-r**«««S 

[«F-§-<oiftW] 

1, 21, 31, 51, 110 Sffi 

2, 2 2. 1 2 0. 1 3 0. 1 4 0. 1 5 0 
2a, 22a. 4 2. 6 2 ^^^^hSSc 
2b, 22b, 43, 63 

3, 23. 36. 56, 135, 145, 155 &m 
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4. 2 4. 133 mat ($R2<Dmmtmm 

5. 2 5, 121 %i\<nWj&s<# — Z/ 

7. 2 7. 1 2 2 J m2<DWM'<* — ^ 

6. 2 6. 1 2 3 JglOJimffiWR 

8, 28. 40. 60. 134. 144. 154 g*g£ 
7L 

9.29. 41.61.132.142. 152 y$ 

10. 20. 44. 64 mmt& 

11. 3 1. 3 9 h 
12.32 Jg^ — V 

13. 3 3. 131 ^3(DiaH^^ — > 



14. 34. 45. 65.135.145. 155 g£ 

15. 35. 46. 66. 136. 146. 156 ? 

3 2. 5 2 ^iffc^&ScS 
3 3. 5 3 LDD§ 

34.54 hmm 

3 5. 5 5 YV*—^ 

3 7. 5 7 &mm 

10 3 8. 5 8 f&HdR 

141 %4<OW£k'<Z — ^ 
143 S3^IMiI 
153 $4^Ifflftfte 
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[me] 



72a 




F^-A(##) 4M104 BB04 CC01 DD03 DD05 DD08 
DD15 DD16 DD17 DD18 DD75 
DD94 EE09 EE14 EE16 EE17 
EE18 GG09 HH15 

5F004 AA03 AA16 CB01 CB14 CB15 
DBOO DB07 FA08 

5F033 HH11 KK11 MM01 MM02 NNOO 
PP26 QQ09 QQ10 QQ12 QQ16 
QQ21 QQ35 QQ37 QQ39 QQ48 
RR04 RR06 RR08 RR21 RR29 
SS11 TT02 TT04 TT08 W01 
WW01 XX04 



